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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No:  NH  00182 

Name  of  Dam:  Sanborn  Paid  Outlet  Dam 

Town:  Loudon 

County  and  State:  Merrimack,  New  Hampshire 

Stream:  Sanborn  Brook 

Date  of  Inspection:  March  25,  1980 

Sanborn  Pond  Outlet  dam  is  an  earthen  embankment  structure  about  265  feet  in 
overall  length  and  a  maximum  height  of  16.5  feet  from  crest  of  dam  to  downstream 
toe.  The  upstream  and  downstream  faces  consist  of  a  2  feet  thick  vertical  dry 
stonfe  masonry  wall  which  extends  the  full  height  of  the  dam.  Located  about  105 
feet  from  the  left  abutment  is  the  principal  spillway  which  consists  of  a  19  feet 
long  spillway  structure  with  vertical  dry  stone  masonry  training  walls  and  flash- 
boards.  The  top  of  the  permanent  crest  and  the  faces  of  the  training  walls  are 
lined  with  rough  cut  lumber.  Located  to  the  right  of  center  of  the  dam  is  the 
principal  intake  structure  and  low  level  outlet  which  consists  of  a  U-shaped  concrete 
wall  and  a  cast  iron  penstock  which  passes  through  the  dam  and  discharges  under 
the  mill  building. 

The  dam  impounds  Sanborn  Pond  and  the  discharge  flows  through  Sanborn  Brook 
in  a  southerly  direction  approximately  5.5  miles  to  the  Suncook  River.  The  dam 
was  originally  constructed  to  supply  water  power  to  a  grist  mill,  but  presently 
serves  industrial  and  recreational  purposes.  The  pond  is  0.77  miles  in  length  with 
a  surface  area  of  about  125  acres.  The  maximum  storage  capacity  is  about  1,420 
acre-feet. 

As  a  result  of  the  visual  inspection  of  this  facility,  the  dam  is  considered  to  be 
in  P&0R  condition.  Major  concerns  are:  extensive  irregular  settlement  of  the  crest 
of  the  embankment;  poor  condition  of  the  vertical  dry  stone  masonry  walls  which 
retain  the  upstream  and  downstream  faces  of  the  embankment;  and  a  wet  area 
at  the  downstream  toe  of  the  dam  near  the  right  abutment. 

This  dam  is  ■daosified  afr  (NTE R M E Dt ATE  in  size  and  a  Sl6fllElfiX]^T  hazard 
structure  in  accordance  with  the  recommended  guidelines  established  by  the  Corps 
of  Engineers.  The  test  flood  for  this  dam,  therefore,  ranges  from  one-half  the 
Probable  Maximum  Flood  (1/2  PMF)  to  the  Probable  Maximum  Flood  (PMF).  Since 
the  dam  falls  on  the  lower  end  of  the  intermediate  size  range,  the  1/2  PMF  was 


utilized  for  this  hydrologic  analysis.  The  test  flood  inflow  was  estimated  to  be 
3,225  cfs  and  resulted  in  a  routed  test  flood  outflow  equal  to  1,990  cfs  which 
would  overtop  the  dam  crest  by  about  3.7  feet.  The  maximum  spillway  capacity 
(with  flashboards  in  place)  with  the  water  level  at  the  dam  crest  was  estimated 
to  be  200  cfs,  or  about  10  percent  of  the  routed  test  flood  outflow.  An  assumed 
breach  with  the  pond  surface  at  the  dam  crest  would  cause  appreciable  damage 
to  the  saw  mill  located  just  below  the  dam  and  the  possible  loss  of  a  few  lives 
of  individuals  working  at  the  saw  mill. 

It  is  recommended  that  the  owner  engage  a  qualified  registered  engineer  to 
investigate  the  cause  of  the  irregular  settlement  of  the  crest  of  the  dam  and  the 
poor  alignment  of  the  dry  stone  masonry  face  walls;  investigate  the  wet  area  at 
the  downstream  toe  of  the  dam  near  the  right  abutment;  specify  and  oversee 
procedures  for  the  removal  of  trees  and  their  root  systems  from  the  dam  and 
downstream  toe;  and  perform  a  detailed  hydrologic-hydraulic  investigation  to  assess 
further  the  potential  of  overtopping  the  dam  and  the  need  for  and  the  means  to 
increase  project  discharge  capacity.  It  is  also  recommended  that  the  owner  repair 
the  foundation  of  the  mill  building  in  the  discharge  channel,  remove  the  brush 
that  has  been  dumped  on  the  upstream  and  downstream  sides  of  the  embankment 
between  the  spillway  and  the  left  abutment,  replace  the  wood  plank  lining  at  the 
spillway  training  walls,  repair  the  service  bridge,  remove  waterlogged  debris  from 
the  spillway  approach  channel  and  remove  the  wood  beam  spanning  the  spillway 
approach  channel. 

The  recommendations  and  remedial  measures  are  described  in  Section  7  and  should 
be  addressed  by  the  owner  within  one  year  after  receipt  of  this  Phase  I  Inspection 
Report. 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 
The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or. drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses,  hi  accordance  with  the  established  guidelines,  the  Spillway  Test  flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  reason¬ 
ably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude  and 
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rarity  of  such  a  storm  event,  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aide 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  Phase  I  investigation  does  not  include  an  assessment  of  the  need  for  fences, 
gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other  items 
which  may  be  needed  to  minimize  trespassing  and  provide  greater  security  for  the 
facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
SANBORN  POND  OUTLET  DAM 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National  Program  of 
Dam  Inspection  throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region.  SEA  Consultants  Inc.  has  been  retained 
by  the  New  England  Division  to  inspect  and  report  on  selected  dams  in  the  State 
of  New  Hampshire.  Authorization  and  notice  to  proceed  were  issued  to  S  E  A 
Consultants  Inc.  under  a  letter  of  November  5,  1975  from  William  Hodgson,  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-80-C0Q08  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of  non-federal  dams 
to  identify  conditions  which  threaten  the  public  safety  and  thus  permit  correction 
in  a  timely  manner  by  non-federal  interests 

(2)  To  encourage  and  prepare  the  states  to  initiate  quickly  effective 
dam  safety  programs  for  non-federal  dams 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams 
1.2  Description  of  Project 

a.  Location.  Sanborn  Pond  Outlet  Dam  is  located  in  the  town  of  Loudon, 
New  Hampshire,  at  the  southeast  corner  of  Sanborn  Pond.  The  dam  impounds  water 
from  Sanborn  Pond  and  the  spillway  discharge  flows  in  a  southerly  direction  through 
Sanborn  Brook  for  about  60  feet  where  it  passes  under  Sanborn  Road  and  discharges 
into  a  saw  mill  retention  pond.  Sanborn  Brook  continues  in  a  southerly  direction 
for  about  5.5  miles  to  the  Suncook  River.  The  dam  is  shown  on  U.S.G.S.  Quadrangle, 
Gilmanton,  New  Hampshire,  with  coordinates  approximately  at  N  43D20'03",  W 
71°23'05",  Merrimack  County,  New  Hampshire  (See  location  plan). 

b.  Description  of  Dam  and  Appurtenances.  Sanborn  Pond  Outlet  Dam  is 
an  earthen  embankment  structure  with  a  maximum  height  of  approximately  16.5 
feet  high  from  crest  of  dam  to  downstream  toe  and  about  265  feet  long  overall. 
The  upstream  and  downstream  faces  consist  of  a  2  feet  thick  vertical  dry  stone 
masonry  wall  which  extends  the  full  height  of  the  dam.  The  crest  width  is 
approximately  16  feet. 


Located  about  105  feet  from  the  left  abutment  is  the  principal  spillway  which 
consists  of  a  19  feet  long  spillway  structure  with  vertical  dry  stone  masonry 
training  walls  and  flashboards.  The  flashboards  have  been  securely  nailed  to  wood 
supports  for  the  service  bridge  and  cannot  be  easily  removed.  The  top  of  the 
permanent  crest  and  the  faces  of  the  training  walls  are  lined  with  rough-cut 
lumber. 

Located  to  the  right  of  center  of  the  dam  is  the  principal  intake  structure  which 
consists  of  a  U-shaped  concrete  wall  about  18  inches  thick.  A  30-inch  diameter 
and  28-inch  diameter  cast  iron  penstock  are  located  through  the  face  of  this  wall 
and  were  formerly  used  to  supply  water  to  power  sin  old  grist  mill.  The  waterwheel 
to  the  mill  has  since  been  removed  and  the  28-inch  diameter  penstock  has  been 
made  inoperable  by  planking  over  the  inlet. 

Located  directly  on  top  of  and  behind  the  intake  structure  is  the  old  grist  mill 
which  is  supported  in  part  by  the  intake  structure  and  dam,  and  in  part  by  dry 
stone  masonry  walls  in  the  downstream  channeL 

c.  Size  Classification.  Intermediate  (Height  -  16.5  feet;  storage  -  1,420 
acre-feet)  based  on  storage  (greater  than  or  equal  to  1,000  acre-feet  and  less  than 
50,000  acre-feet)  as  given  in  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams. 


d.  Hazard  Classification.  Significant  Hazard.  An  assumed  breach  in  the 
Sanborn  Pond  Dam  would  increase  the  stage  of  the  pond  immediately  below  the 
dam  by  nearly  10  feet.  The  dam  impounding  this  pond  would  be  overtopped  by  6 
to  7  feet,  and  the  saw  mill  at  this  dam  would  be  inundated.  The  failure  discharge 
would  cause  appreciable  damage  to  the  saw  mill  and  may  result  in  failure  of  the 
dam  at  the  saw  mill.  The  loss  of  a  few  lives  of  individuals  working  at  the  saw 
mill  is  possible. 

e.  Ownership.  The  dam  was  built  in  1830  as  part  of  a  grist  mill  and  is 
owned  by  John  A.  Sanborn,  RFD  #2,  Salmon  Mill  Farm,  Pittsfield,  New  Hampshire 
03263.  Telephone  No.  (603)  435-8608. 

f.  Operator.  The  dam  is  maintained  and  operated  by  John  A.  Sanborn, 
RFD  #2,  Salmon  Mill  Farm,  Pittsfield,  New  Hampshire  03263,  Telephone  No.  (603) 
435-8608. 


g.  Purpose  of  Dam.  The  original  purpose  of  the  dam  was  to  supply  water 
power  to  a  grist  mill,  the  waterwheel  and  gears  have  since  been  removed,  and 
the  dam  is  now  used  for  industrial  purposes  to  regulate  the  water  level  of  the 
saw  mill  retention  pond  immediately  downstream.  The  dam  also  serves  recreational 
purposes. 


h.  Design  and  Construction  History.  No  information  regarding  the  original 
design  or  construction  of  the  dam  was  found.  It  is  believed  that  the  dam  was  built 
in  1830  to  supply  power  to  a  grist  mill.  The  waterwheel  was  removed  and  the 
mill  abandoned  sometime  before  1934. 
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i.  Normal  Operating  Procedures.  The  Sanborn  Pond  Outlet  Dam  is  used 
primarily  for  the  retention  of  Sanborn  Pond,  which  acts  as  an  industrial  supply  of 
water  for  a  saw  mill  immediately  downstream.  The  normal  operating  procedure 
for  this  dam  is  to  keep  the  flashboards  permanently  in  place  and  to  regulate  the 
penstock  gate  as  required  to  maintain  the  water  level  in  the  saw  mill  retention 
pond. 

1.3  Pertinent  Data 

a.  Drainage  Area.  The  drainage  area  above  Sanborn  Pond  Outlet  Dam 
covers  nearly  4.3  square  miles  (approximately  2,750  acres).  The  topography  in  the 
basin  is  quite  variable,  consisting  of  steeply  to  moderately  sloped  terrain  surrounding 
Sanborn  Pond  and  swampy  areas  which  are  found  in  the  upper  (northern)  two-thirds 
of  the  drainage  area.  The  drainage  basin  is  predominantly  tree  covered  and  generally 
undeveloped.  The  development  which  does  exist  consists  primarily  of  residences 
located  along  the  town  roads  and  NH  Route  129  which  transect  the  drainage  basin. 

b.  Discharge  at  Damsite.  Discharge  at  the  damsite  normally  occurs  over 
the  flashboards  (set  at  an  elevation  of  670.0  feet)  which  have  been  installed  above 
the  19  feet  long  permanent  spillway  weir  crest.  Wood  supports  for  the  deck  over 
the  spillway  occupy  approximately  2  feet  of  the  space  between  the  spillway  training 
walls;  consequently,  the  effective  spillway  weir  length  is  17  feet.  The  flashboards 
are  securely  nailed  to  these  wood  supports,  and  cannot  be  easily  removed.  A 
30-inch  diameter  penstock  gate  is  located  in  the  dam  face  between  the  spillway 
and  the  right  abutment.  The  gate  was  operable  and  slightly  open  at  the  time  of 
inspection.  This  gate  would  allow  the  pond  to  be  lowered  to  an  approximate 
elevation  of  658.5  feet. 

(1)  The  capacity  of  the  penstock  gate  was  estimated  to  be  84  cfs 
with  the  water  surface  at  the  top  of  the  dam  (elevation  672.5  feet)  and  96  cfs 
with  the  water  surface  at  the  test  flood  elevation  (elevation  676.2  feet). 
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(2)  Maximum  known  flood  at  damsite  -  unknown. 

(3)  The  ungated  spillway  capacity  with  the  water  surface  elevation 
at  the  top  of  the  dam  (elevation  672.5  feet)  was  estimated  to  be  200  cfs  with 
the  flashboards  in  place  and  315  cfs  with  the  flashboards  removed. 

(4)  The  ungated  spillway  capacity  with  the  water  surface  elevation 
at  the  test  flood  elevation  (Elevation  676.2  feet)  was  estimated  to  be  710  cfs 
with  the  flashboards  in  place  and  905  cfs  with  the  flashboards  removed. 

(5)  Gated  spillway  capacity  at  normal  pool  elevation  -  N/A 

(6)  Gated  spillway  capacity  at  test  flood  elevation  -  N/A 

(7)  The  total  capacity  of  the  spillway  (flashboards  in  place)  at  the 
test  flood  elevation  (Elevation  676.2  feet)  was  estimated  to  be  710  cfs. 
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(8)  The  total  project  discharge  at  the  top  of  the  dam  (Elevation  672.5 
feet)  was  estimated  to  be  200  cfs.  (with  penstock  closed) 

(9)  The  total  project  discharge  at  the  test  flood  elevation  (Elevation 
676.2  feet)  was  estimated  to  be  1990  cfs.  (with  penstock  closed) 

c.  Elevation,  (feet  NGVD)  based  on  an  elevation  670.0  shown  on  U.S.G.S 
quad  sheet  assumed  to  be  pool  elevation  at  top  of  flashboards. 

(1)  Streambed  at  toe  of  dam  -  657.8 

(2)  Bottom  of  cutoff  -  unknown 

(3)  Maximum  tailwater  -  unknown 

(4)  Normal  pool  -  670.0 

(5)  Full  flood  control  pool  -  N/A 

(6)  Spillway  crest  (flashboards  in  place)  670.0 

(flashboards  removed)  668.9 

(7)  Design  surcharge  (Original  Design)  -  unknown 

(8)  Top  of  dam  -  elevation  varies  -  672.5  (min.),  674.3  (max.) 

(9)  Test  flood  surcharge  -  676.2 

d.  Reservoir  (Length  in  feet) 

(1)  Normal  pool  -  4,060 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  oool  -  4,025  (permanent  crest) 

(4)  Top  of  dam  -  4,140 

(5)  Test  flood  pool  -  4,255 

e.  Storage  (acre-feet) 

(1)  Normal  pool  -  1,100 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  pool  -  965  (permanent  crest) 

(4)  Top  of  dam  -  1,420 

(5)  Test  flood  pool  -  1,915 
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Reservoir  Surface(acres) 

(1)  Normal  pool  -  125 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  -  123  (permanent  crest) 

(4)  Test  flood  pool  -  138 

(5)  Top  of  dam  -  130 
Dam 

(1)  Type  -  earthen  embankment  between  two  dry  stone  masonry  walls 

(2)  Length  -  265  feet  overall 

(3)  Height  -  16.5  feet  maximum 

(4)  Top  Width  -  16  feet  minimum 

(5)  Side  Slopes  -  vertical  dry  stone  masonry  walls  upstream  and  down¬ 

stream 

(6)  Zoning  -  unknown 

(7)  Impervious  Core  -  unknown 

(8)  Cutoff  -  unknown 

(9)  Grout  curtain  -  none 

(10)  Other  -  none 

Diversion  and  Regulating  Tunnel 
Not  applicable  (See  Section  j  below) 

Spillway 

(1)  Type  -  dry  stone  masonry  with  wood  plank  lining 

(2)  Length  of  weir  -  19  feet  (total  length) 

17  feet  (effective  length) 

(3)  Crest  elevation  -  670.0  (top  of  Dashboards) 

668.9  (top  of  permanent  crest) 

(4)  Gates  -  N/A 
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(5)  U/S  Channel  -  The  upstream  channel  basically  consists  of  Sanborn 
Pond  with  a  short  approach  channel  just  prior  to  the  flashboards.  The  banks  of 
the  pond  are  tree-lined  and  appear  to  be  stable.  The  short  approach  channel  consists 
of  <fry  stone  masonry  training  walls,  with  a  wood  beam  extending  between  the 
training  walls,  and  set  less  than  1  foot  above  the  water  surface.  The  wood  beam 
appears  to  function  as  a  debris  catcher.  Considerable  waterlogged  debris  was 
observed  on  the  bottom  of  the  approach  channel. 

(6)  D/S  Channel  -  The  left  side  of  downstream  channel  bottom  is 
defined  by  ledge  outcroppings  for  approximately  the  first  30  feet,  and  the  right 
channel  edge  is  defined  by  the  dry  stone  masonry  foundation  wall  for  the  mill 
building.  About  60  feet  downstream,  the  channel  converges  with  the  discharge 
from  the  penstock  and  passes  beneath  Sanborn  Road  through  a  stone  abutment  and 
wood  planked  bridge  into  a  small  pond.  This  small  pond  is  created  by  a  dam 
associated  with  a  saw  mill.  Discharge  over  this  dam  enters  Sanborn  Brook,  which 
flows  in  a  southerly  direction  until  its  confluence  with  the  Suncook  River. 

j.  Regulating  Outlets 

(1)  Invert  -  Penstock  invert  658.5+ 

(2)  Size  -  Penstock;  30  inches  diameter 

(3)  Description  -  cast  iron  penstock  that  passes  through  the  dam 

embankment  and  discharges  under  the  mill  building 

(4)  Control  Mechanism  -  penstock  gate  with  geared  lifting  mechanism 

in  mill  building 

(5)  Other  -  28-inch  diameter  cast  iron  penstock  adjacent  to  30-inch 

diameter  penstock;  inlet  is  planked  over  and  is  not 
functional 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design 

No  design  data  were  disclosed  for  Sanborn  Pond  Outlet  Dam. 

2.2  Construction 

No  construction  records  were  disclosed. 

2.3  Operation 

No  engineering  operational  data  were  disclosed. 

2.4  Evaluation 


a.  Availability.  No  engineering  data  were  available  for  Sanborn  Pond 
Outlet  Dam.  A  search  of  the  files  of  the  New  Hampshire  Water  Resources  Board 
and  direct  contact  with  the  owner,  revealed  a  limited  amount  of  recorded  infor¬ 
mation. 


b.  Adequacy.  The  final  assessments  and  recommendations  of  this  investi¬ 
gation  are  based  on  the  visual  inspection  and  the  hydrologic  and  hydraulic  calcula¬ 
tions. 


c.  Validity.  No  engineering  data  were  disclosed  to  validate. 
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SECTION  3 
VISUAL  INSPECTION 


a.  General.  Sanborn  Pond  Outlet  Dam  impounds  a  pond  of  intermediate 
size.  The  drainage  basin  above  the  dam  consists  of  steeply  to  moderately  sloping 
terrain  surrounding  Sanborn  Pond  and  swampy  areas  which  are  found  in  the  upper 
(northern)  two-thirds  of  the  c^a inage  area.  The  cfrainage  area  is  predominantly  tree 
covered  and  generally  undeveloped. 

The  field  inspection  of  Sanborn  Pond  Outlet  Dam  was  made  on  March  25,  1980. 
The  inspection  team  consisted  of  personnel  from  SEA  Consultants  Inc.  and 
Geotechnical  Engineers,  Inc.  Inspection  checklists  completed  during  the  visual 
inspection  are  included  in  Appendix  A.  At  the  time  of  inspection,  water  was  passing 
approximately  4-1/4  inches  deep  over  the  19  feet  wide  spillway.  The  pool  elevation 
was  at  approximately  670.4  NGVD.  The  upstream  face  of  the  dam  could  only  be 
inspected  above  this  water  level. 

b.  Dam.  Sanborn  Pond  Outlet  Dam  is  an  earthen  embankment  structure 
approximately  16.5  feet  high  from  crest  of  dam  to  downstream  toe  and  about  265 
feet  long  overall.  The  upstream  and  downstream  faces  consist  of  a  2  feet  thick 
vertical  dry  stone  masonry  wall  which  extends  the  full  height  of  the  dam.  The 
crest  width  is  approximately  16  feet.  In  the  central  portion  of  the  dam,  there  is 
a  spillway  and  a  penstock  intake  structure.  The  penstock  passes  under  an  old  mill 
building,  which  is  supported  partly  by  the  dam  and  partly  by  dry  stone  masonry 
foundation  walls  in  the  downstream  channel. 

The  crest  of  the  dam  between  the  penstock  intake  structure  and  the  right  abutment 
is  covered  with  grass.  Planks  of  rough-cut  lumber  about  2  inches  thick  and  12 
inches  wide  appear  to  have  been  driven  more  or  less  vertically  into  the  crest  of 
the  embankment  from  the  penstock  intake  structure  for  a  distance  of  about  8  feet 
toward  the  right  abutment.  The  crest  of  the  embankment  appears  to  have  settled 
irregularly  in  the  vicinity  of  these  driven  planks,  and  the  alignment  of  the  planks 
is  irregular. 

The  crest  of  the  dam  between  the  penstock  intake  structure  and  the  spillway  is 
covered  with  grass  and  weeds.  Planks  of  rough-cut  lumber  about  2  inches  thick 
and  12  inches  wide  appear  to  have  been  driven  more  or  less  vertically  into  the 
crest  of  the  embankment  between  the  penstock  intake  structure  and  the  spillway. 
The  crest  of  the  embankment  appears  to  have  settled  irregularly  and  the  alignment 
of  the  planks  is  irregular. 

The  crest  of  the  embankment  between  the  spillway  and  the  left  abutment  is 
covered  with  grass,  weeds,  and  small  brush.  Some  larger  brush  has  been  cut.  The 
crest  of  this  section  of  the  embankment  appears  to  have  settled  irregularly,  and 
the  owner  stated  at  the  time  of  inspection  that  fill  had  been  added  on  the  crest 
of  this  section. 
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The  vertical  dry  stone  masonry  walls  which  retain  the  upstream  and  downstream 
faces  of  the  embankment  are  poorly  aligned  and  have  fallen  down  and  are  in  a 
state  of  disrepair  in  several  locations,  apparently  as  the  result  of  long-term 
displacement  and  deterioration. 

One  tree  is  growing  on  the  stream  side  of  the  embankment  crest  between  the 
spillway  and  the  left  abutment.  Many  trees  are  growing  at  the  downstream  toe 
of  the  embankment  between  the  spillway  and  the  left  abutment. 

Downstream  of  the  embankment  section,  near  the  right  abutment,  there  is  a 
swampy  area,  with  some  standing  water  between  the  toe  of  the  dam  and  the  dirt 
road  (Sanborn  Road)  immediately  downstream  of  the  dam.  It  is  not  possible  to 
determine  on  the  basis  of  the  visual  inspection  alone  whether  this  swampy  area 
is  the  result  of  seepage  through  and  under  the  dam,  or  of  natural  groundwater 
discharge  from  the  site  of  the  valley  at  the  abutment. 

Some  cut  brush  has  been  dumped  on  the  upstream  and  downstream  sides  of  the 
embankment  between  the  spillway  and  the  left  abutment. 

c.  Appurtenant  Structures.  Located  about  105  feet  in  from  the  left 
abutment  is  the  principal  spillway  which  consists  of  a  19  feet  long  spillway  structure 
with  vertical  dry  stone  masonry  training  walls  and  Dashboards.  The  top  of  the 
permanent  crest  is  lined  with  planks  of  rough-cut  lumber  about  2  inches  thick  and 
is  in  good  shape.  The  same  type  of  planks  line  the  faces  of  the  stone  masonry 
training  walls.  The  training  wall  planking  is  old  and  deteriorating. 

A  service  bridge  extends  over  the  spillway  between  the  left  and  right  training 
wall.  This  is  a  wood  structure  with  no  railing  and  several  planks  missing  between 
two  main  wood  beams.  Most  of  the  bridge  planking  that  remains  is  rotted. 

Vertical  wood  members  between  the  permanent  crest  of  the  spillway  and  the 
service  bridge  above  support  the  Dashboards  which  are  located  on  the  upstream 
face.  These  Dashboards  appear  to  be  permanently  fixed  to  the  vertical  supporting 
members  and  appear  to  be  in  good  shape. 

A  wood  beam  extends  between  the  stone  masonry  walls  which  define  the  approach 
channel  to  the  spillway.  This  beam  is  set  less  than  1  foot  above  the  water  surface 
and  appears  to  function  as  a  debris  catcher. 

Located  to  the  right  of  center  of  the  dam  is  the  principal  intake  structure  which 
consists  of  a  U-shaped  concrete  wall  about  18  inches  thick.  The  intake  was  formerly 
used  to  supply  water  to  power  the  old  grist  mill.  The  concrete  structure  is  in 
good  shape,  and  the  gate  is  maintained  and  in  operating  order. 

Located  directly  on  top  of  and  behind  the  intake  structure  is  the  old  grist  mill 
which  is  supported  in  part  by  the  intake  structure  and  dam,  and  in  part  by  dry 
stone  masonry  walls  in  the  downstream  channel.  These  supporting  walls  are  in  such 
a  deteriorated  condition  that  the  mill  building  could  collapse  into  the  discharge 
channel. 


d.  Reservoir.  The  slopes  of  the  pond  appear  to  be  stable.  There  appears 
to  be  very  shallow  water  upstream  of  the  dam,  but  it  is  not  possible  on  the  basis 
of  the  visual  inspection  alone  to  determine  whether  this  is  the  result  of  significant 
sedimentation  in  the  pond. 

e.  Downstream  Channel.  The  downstream  channel  bottom  is  partly  ledge 
outcroppings  for  approximately  the  first  30  feet,  and  the  right  channel  edge  is 
defined  by  the  dry  stone  masonry  foundation  wall  for  the  mill  building.  About  60 
feet  downstream,  the  channel  converges  with  the  discharge  from  the  penstock  and 
passes  beneath  Sanborn  Road  through  a  stone  abutment  and  wood  planked  bridge. 

3.2  Evaluation 

On  the  basis  of  the  results  of  the  visual  inspection,  Sanborn  Pond  Outlet 
Dam  is  considered  to  be  in  poor  condition. 

Extensive  irregular  settlement  of  the  crest  of  the  embankment,  the  poor  condition 
of  the  vertical  dry  stone  masonry  walls  which  retain  the  upstream  and  downstream 
faces  of  the  embankment,  and  the  presence  of  what  appears  to  be  a  wooden  plank 
cutoff  wall  in  the  crest,  in  the  vicinity  of  the  penstock  intake  structure,  all 
indicate  that  the  embankment  is  in  poor  condition  and  may  be  unstable. 

The  presence  of  a  wet  area  at  the  downstream  toe  of  the  dam  near  the  right 
abutment  may  be  evidence  of  seepage  through  and  under  the  dam. 

Trees  growing  at  the  downstream  toe  of  the  embankment  and  on  the  upstream 
side  of  the  crest  may  cause  seepage  and  erosion  problems  if  a  tree  blows  over 
and  pulls  out  its  roots,  or  if  a  tree  dies  and  its  roots  rot. 

The  deteriorating  condition  of  the  wood  planking  lining  the  spillway  training  walls, 
which  if  allowed  to  continue,  would  begin  to  deteriorate  the  dry  stone  masonry 
training  walls  behind  the  wood. 

The  deteriorating  condition  of  the  service  bridge  over  the  spillway  represents  a 
hazard  to  anyone  using  the  bridge. 

The  poor  condition  of  part  of  the  foundation  of  the  mill  building  in  the  discharge 
channel  may  lead  to  collapse  of  the  building  into  the  channel. 


SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 

a.  General.  The  Sanborn  Pond  Outlet  Dam  is  used  primarily  to  create 
Sanborn  Pond.  There  are  no  written  operational  procedures  pertaining  to  the 
penstock  gate. 

b.  Description  of  any  Warning  Systems  in  Effect.  No  written  warning 
system  exists  for  the  dam. 

4.2  Maintenance  Procedures 


a.  General.  The  owner,  Mr.  John  A.  Sanborn,  is  responsible  for  the 
maintenance  of  the  dam.  No  formal  maintenance  plan  exists,  although  it  should 
be  noted  that  at  the  time  of  the  inspection  the  owner  was  in  the  process  of 
repairing  the  spillway  planking  and  penstock  gate  stem. 

b.  Operating  Facilities.  No  formal  plan  for  maintenance  of  operating 
facilities  was  disclosed. 

4.3  Evaluation 


The  current  operation  and  maintenance  procedures  for  the  Sanborn  Pond 
Outlet  Dam  are  inadequate  to  ensure  that  all  problems  encountered  can  be  remedied 
within  a  reasonable  period  of  time.  The  owner  should  establish  a  written  operation 
and  maintenance  procedure,  as  well  as  a  warning  system  to  follow  in  event  of 
flood  flow  conditions  or  imminent  dam  failure. 


SECTION  5 

EVALUATION  OF  HYDROLOGIC/HYDRA ULIC  FEATURES 


5.1  General.  Sanborn  Pond  Outlet  Dam  is  an  earthen  embankment  structure 
approximately  16.5  feet  high  from  crest  of  dam  to  downstream  toe  and  about  265 
feet  long  overall.  Located  about  105  feet  from  the  left  abutment  is  the  principal 
spillway.  The  spillway  measures  19  feet  between  the  training  walls  and  has  an 
effective  weir  length  of  17  feet.  The  permanent  crest  of  the  spillway  is  set  at 
an  elevation  of  688.9  feet.  Flashboards  have  been  installed  above  the  permanent 
crest  to  an  elevation  of  670.0.  These  flashboards  have  been  securely  nailed  to  the 
wood  supports  for  the  service  bridge,  and  cannot  be  easily  removed.  Located  to 
the  right  of  the  spillway  is  a  U-shaped  concrete  intake  structure  with  a  30-inch 
diameter  penstock  gate.  The  gate  was  operable  at  the  time  of  inspection. 

A  number  of  swampy  areas  and  one  small  pond  are  located  in  the  upper  (northern) 
two-thirds  of  the  drainage  area.  Consequently,  stormwater  deposited  in  the  upper 
portion  of  the  drainage  basin  would  be  intercepted  by  these  storage  areas  before 
flowing  to  Sanborn  Pond.  The  dam  impounding  Sanborn  Pond  is  classified  as 
intermediate  in  size  and  has  a  maximum  storage  capacity  of  approximately  1,420 
acre-feet. 

5.2  Design  Data.  No  hydrological  or  hydraulic  design  data  were  disclosed. 

5.3  Experience  Data.  No  experience  data  were  disclosed.  Maximum  flood  flows 
or  elevations  are  unknown. 

5.4  Test  Flood  Atmlysis.  Due  to  the  absence  of  detailed  design  and  operational 
information,  the  hydrologic  evaluation  was  performed  utilizing  data  gathered  during 
field  inspection,  watershed  size  and  an  estimated  test  flood  determined  from  the 
Corps  of  Engineers  guide  curves.  For  this  dam  (intermediate  size  and  significant 
hazard),  the  test  flood  ranges  from  one-half  the  Probable  Maximum  Flood  (1/2 
PMF)  to  the  full  Probable  Maximum  Flood  (PMF).  Since  the  dam  falls  on  the  low 
end  of  the  intermediate  size  range,  the  1/2  PMF  was  selected  for  this  hydrologic 
analysis.  Since  the  drainage  area  consists  of  a  combination  of  steeply  to  moderately 
sloped  and  flat  terrain,  and  since  there  is  a  considerable  amount  of  storage  available 
in  the  swampy  areas  upstream  from  Sanborn  Pond,  a  point  about  mid-way  between 
the  "rolling"  curve  and  "flat"  curve,  from  the  Corps  of  Engineers  set  of  guide 
curves,  was  used  to  estimate  the  maximum  probable  flood  peak  flow  rate. 

Based  on  an  estimated  maximum  probable  flood  peak  flow  rate  of  1,500  cfs  per 
square  mile  and  a  drainage  area  of  4.3  square  miles,  the  test  flood  inflow  was 
estimated  to  be  3,225  cfs.  The  test  flood  was  routed  through  the  reservoir  in 
accordance  with  the  Corps  of  Engineers  procedure  for  Estimating  Effect  of 
Surcharge  Storage  on  Maximum  Probable  Discharge.  The  reservoir  water  surface 
was  assumed  to  be  at  elevation  670.0  prior  to  the  flood  routing.  Also,  since  the 
penstock  gate  is  normally  closed  or  only  slightly  open,  it  was  assumed  that  the 
discharge  through  the  penstock  would  be  neglible  and,  therefore,  was  not  included 
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in  the  analysis.  The  routed  test  flood  outflow  was  estimated  to  be  1,990  cfs.  This 
analysis  indicated  that  the  dam  crest  would  be  overtopped  by  3.7  feet.  The  maximum 
spillway  capacity  (with  flashboards  in  place)  with  the  water  level  at  the  dam  crest 
was  estimated  to  be  200  cfs,  which  is  only  about  10  percent  of  the  routed  test 
flood  outflow. 

5.5  Dam  Failure  Analysis.  The  impact  of  dam  failure  with  the  reservoir  surface 
at  the  dam  crest  was  assessed  utilizing  the  ’’Rule  of  Thumb"  Guidance  for  Estimating 
Downstream  Dam  Failure  Hydrographs  published  by  the  Corps  of  Engineers.  The 
analysis  covered  a  reach  extending  approximately  4  miles  downstream.  Based  on 
this  analysis,  the  Sanborn  Pond  Outlet  Dam  has  been  classified  as  a  significant 
hazard. 

A  major  breach  in  the  Sanborn  Pond  Outlet  Dam  would  increase  the  stage  of  the 
pond  immediately  below  the  dam  by  nearly  10  feet.  The  dam  impounding  this  pond 
would  be  overtopped  by  6  to  7  feet,  and  the  saw  mill  at  this  dam  would  be 
inundated.  The  failure  discharge  would  cause  appreciable  damage  to  the  saw  mill 
and  may  result  in  failure  of  the  dam  at  the  saw  mill.  The  loss  of  a  few  lives  of 
individuals  working  at  the  saw  mill  is  possible.  Below  the  saw  mill  dam,  the  stream 
channel  passes  beneath  a  series  of  town  roads  and  one  state  highway  before 
converging  with  the  Suncook  River.  Youngs  Hill  Road,  which  is  located  about  0.7 
miles  below  the  dam,  would  be  overtopped  by  about  6  feet  of  water.  This  could 
result  in  significant  damage  to  the  road.  Beyond  this  road,  the  stream  channel 
widens  and  the  failure  discharge  reduces  considerably  due  to  the  storage  along  the 
channel.  Consequently,  it  is  not  anticipated  that  appreciable  damage  would  result 
further  downstream,  since  no  structures  are  located  near  enough  to  the  channel 
to  be  damaged. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 

The  visual  examination  indicates  the  following  potential  structural  problems: 

(1)  Extensive  irregular  settlement  of  the  crest  of  the  embankment, 
the  poor  condition  of  the  vertical  dry  stone  masonry  walls  which 
retain  the  upstream  and  downstream  faces  of  the  embankment, 
and  the  presence  of  what  appears  to  be  a  wooden-plank  cutoff 
wall  in  the  crest  in  the  vicinity  of  the  penstock  intake  structure 
all  indicate  that  the  embankment  is  in  poor  condition  and  may  be 
unstable. 

(2)  The  presence  of  a  wet  area  at  the  downstream  toe  of  the  dam 
near  the  right  abutment  may  be  evidence  of  seepage  through  and 
under  the  dam. 

(3)  Trees  growing  at  the  downstream  toe  of  the  embankment  and  on 
the  upstream  side  of  the  crest  may  cause  seepage  and  erosion 
problems  if  a  tree  blows  over  and  pulls  out  its  roots,  or  if  a  tree 
dies  and  its  roots  rot. 

(4)  The  deterioration  of  the  wood  planking  lining  the  spillway  training 
walls  which  could  collapse  and  expose  the  stone  training  wall 
behind  the  wood  to  erosion. 

(5)  The  poor  condition  of  the  mill  building  foundation  in  the  discharge 
channel  that  may  lead  to  the  collapse  of  the  building  into  the 
discharge  channel. 

The  presence  of  cut  brush  cm  the  upstream  and  downstream  sides  of  the  embank¬ 
ments  makes  it  impossible  to  inspect  those  areas  adequately. 

6.2  Design  and  Construction  Data.  It  is  believed  that  the  dam  was  built  in  1830 
to  sijpply  power  to  a  grist  mill.  No  information  regarding  the  original  design  or 
construction  of  the  dam  was  found. 

6.3  Post-Construction  Changes.  The  dam  was  originally  built  to  supply  power 
to  a  grist  mill.  The  waterwheel  was  removed  and  the  mill  abandoned  sometime 
before  1934. 

6.4  Seismic  Stability.  This  dam  is  located  is  Seismic  Zone  2  and,  in  accordance 
with  the  Phase  I  guidelines,  does  not  warrant  seismic  analysis. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  The  visual  examination  indicates  that  Sanborn  Pond  Outlet 
Dam  is  in  poor  condition.  The  major  concerns  with  respect  to  the  integrity  of  the 
dam  are: 

(1)  Irregular  settlement  of  the  crest  of  the  embankment. 

(2)  Poor  condition  of  the  dry  stone  masonry  walls  which  retain  the 
upstream  and  downstream  faces  of  the  embankment. 

(3)  Wet  area  at  the  downstream  toe  of  the  dam  near  the  left  abutment. 

(4)  Trees  growing  at  the  downstream  toe  and  on  the  upstream  edge 
of  the  crest  of  the  embankment. 

(5)  Poor  condition  of  the  wood  plank  lining  of  the  spillway  training 
walls. 

(6)  Poor  condition  of  the  foundation  of  the  mill  building  in  Jie 
discharge  channel. 

b.  Adequacy  of  Information.  Brush  dumped  on  the  upstream  and  down¬ 
stream  sides  of  the  embankment  between  the  spillway  and  the  left  abutment  makes 
it  impossible  to  inspect  those  areas  adequately.  With  this  exception,  the  information 
available  from  the  visual  inspection  and  hydraulic  computations  is  adequate  to 
identify  the  problems  mentioned  in  7.2.  These  problems  will  require  the  attention 
of  registered  professional  engineer  qualified  in  the  design  and  construction  of  dams 
who  will  have  to  make  additional  engineering  studies  to  design  or  specify  remedial 
measures.  No  additional  information  is  needed  for  the  purposes  of  this  Phase  I 
investigation. 

c.  Urgency.  The  owner  should  implement  the  recommendations  in  7.2  and 
7.3  within  one  year  after  receipt  of  this  Phase  I  report. 

7.2  Recommendations 


The  owner  should  retain  a  registered  professional  engineer  qualified  in  the 
design  and  construction  of  dams  to: 

(1)  Investigate  the  cause  of  the  irregular  settlement  of  the  crest  of 
the  dam,  the  poor  alignment  of  the  dry  stone  masonry  walls  which 
retain  the  upstream  and  downstream  faces  of  the  embankment, 
and  the  condition  of  the  embankment  in  the  vicinity  of  the  spillway 
and  penstock  intake  structure,  and  design  remedial  measures  if 
needed. 


(2)  Investigate  the  wet  area  at  the  downstream  toe  of  the  dam  near 
the  right  abutment  and  design  remedial  measures  if  needed. 


(3)  Specify  and  oversee  procedures  for  removal  of  trees  and  their 
root  systems  from  the  dam  and  downstram  toe. 

(4)  Inspect  the  spillway  under  no-flow  conditions. 

(5)  Perform  a  detailed  hydrologic/hydraulic  investigation  to  assess 
further  the  potential  of  overtopping  the  dam  and  the  need  for 
and  the  means  to  increase  project  discharge  capacity. 

7.3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  The  owner  should: 

(1)  Repair  the  foundation  of  the  mill  building  in  the  discharge  channel 
(or  remove  the  building). 

(2)  Monitor  the  wet  area  at  the  downstream  toe  of  the  dam  between 
the  mill  building  and  the  right  abutment  until  the  recommendation 
made  in  7.2  (2)  has  been  carried  out. 

(3)  Remove  the  brush  that  has  been  dumped  on  the  upstream  and 
downstream  sides  of  the  embankment  between  the  spillway  and 
the  left  abutment. 

(4)  Replace  the  wood  plank  lining  at  the  spillway  training  walls. 

(5)  Repair  the  service  bridge. 

(6)  Remove  the  waterlogged  debris  from  the  spillway  approach  channel. 

(7)  Remove  the  wood  beam  spanning  the  spillway  approach  channel, 
assuming  that  it  does  not  function  as  a  debris  catcher  to  keep 
the  spillway  clear. 

(8)  Visually  inspect  the  dam  and  appurtenant  structures  once  a  month. 

(9)  Establish  written  maintenance  procedures. 

(10)  Engage  a  registered  professional  engineer  qualified  in  the  design 
and  construction  of  dams  to  make  a  comprehensive  technical 
inspection  of  the  dam  once  every  year. 

(11)  Establish  a  surveillance  program  and  gate  operating  procedure  for 
use  during  and  immediately  after  heavy  rainfall  and  also  a  warning 
program  to  follow  in  case  of  emergency  conditions. 

7.4  Alternatives 


There  are  no  practical  alternatives  to  the  recommendations  of  Section  7.2 
and  7.3 


INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 

PROJECT:  Sanborn  Pond  Outlet  Dam,  NH  DATE:  March  25,  1980 

TIME:  2:30  p .  m . _ 

WEATHER:  Cool,  partly  cloudy 

W.S.  ELEV.  670.4  U.S.  658.6  DN.S. 
" (NGVD)  “  - 

6.  _ 

7.  _ 

8.  _ 

9.  _ 

10.  _ _ 


PROJECT  FEATURE  INSPECTED  BY  REMARKS 

1.  Structural  Stability _ K.  Stewart/R.  Durfee _ 

2.  Hydrology/Hydraulics _ B.  Pierstorff/P.  Ricardi _ 

3.  Soils  and  Geology* _ R.  Hirschfeld _ 

4.  _ 

5.  _ 

6.  _ 

7. 

8.  _ _ 

9.  ' _ _ _ 

10.  _ _ •  _ 


PARTY: 

1.  Kenneth  Stewart.  SEA 

2.  Robert  Durfee.  SEA 

3.  Bruce  Pierstorff,  SEA 

4.  Philip  Ricardi,  SEA 

5.  Ronald  Hirschfeld,  6EI 
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INSPECTION  CHECK  LET 


PROJECT:  Sanborn  Pond  Outlet  Dam,  NH 


DATE:  March  25,  1980 


PROJECT  FEATURE:  Dam  Embankment 
DISCIPLINE: 


NAME: 

NAME: 


AREA  EVALUATED 


DAM  EMBANKMENT 


Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 


Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Vegetation  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or  Abutments 
Rock  Slope  Protection  -  Riprap  Failures 


III 


CONDITIONS 


Unknown 
None  observed 
Not  paved 

Crest  of  embankment  is  irregular 

Vertical  dry  stone  masonry  walls  which  retain 
embankment  have  irregular  alignment 

Crest  is  irregular 
Fair 


None  observed 

No  evidence  of  trespassing  observed 

Trees  growing  close  to  downstream  edge  of 
embankment 

Some  erosion  of  slopes 

Vertical  dry  stone  masonry  walls  retain 
embankment 


Unusual  Movement  or  Cracking 
at  or  near  Toe 


None  observed 


Unusual  Embankment  or  Downstream  Seepage  None  observed 


Piping  or  Boils 

Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


None  observed 
None  observed 
None  observed 
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INSPECTION  CHECK  LET 


PROJECT:  Sanborn  Pond  Outlet  Dam,  NH 

DATE:  March  25.  1980 

PROJECT  FEATURE:  Dike  Embankment 

NAME: 

DISCIPLINE: 

NAME: 

AREA  EVALUATED 

CONDITIONS 

DIKE  EMBANKMENT 

No  dike 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 

Concrete  Structures 

.  Indications  of  Movement  of  Structural 

Items  on  Slopes 

Trespassing  on  Slopes 

Vegetation  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or  Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or  Downstream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  System 

INSPECTION  CHECK  LET 


PROJECT:  Sanborn  Pond  Outlet  Dam,  NH 


DATE: 


PROJECT  FEATURE: 


NAME: 


DISCIPLINE: 


NAME: 


AREA  EVALUATED 


CONDmONS 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 


INTAKE  STRUCTURE 


a.  Approach  Channel 

Slope  Conditions 


Bottom  Conditions 
Rock  Slides  or  Falls 


Concrete  U-shaped  intake  structure 
under  mill  building  for  cast  iron  penstock 


Not  visible  beneath  pond  surface 
None  observed 


Log  Boom 
Debris 


None  observed 


Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 


b.  Intake  Structure 


Condition  of  Concrete 


Not  applicable 


Stop  Logs  and  Slots 


No  stoplogs  or  slots 


INSPECTION  CHECK  UST 


PROJECT:  Sanborn  Pond  Outlet  Dam.  NH _  DATE: 

PROJECT  FEATURE:  Control  Tower _  NAME: 

DISCIPLINE:  _ _  NAME: 


AREA  EVALUATED 

CONDrriONS 

OUTLET  WORKS  -  CONTROL  TOWER 

Control  works  located  on  top  of  concrete 

intake  structure  inside  mill  building 

a.  Concrete  and  Structural 

General  Condition 

Good 

Condition  of  Joints 

None 

Spalling 

None 

Visible  Reinforcing 

None 

Rusting  or  Staining  of  Concrete 

None 

Any  Seepage  or  Efflorescence 

None  visible 

Joint  Alignment 

Good 

Unusual  Seepage  or  Leaks  in 

Gate  Chamber 

Unknown  -  gate  partially  open  at 
time  of  inspection 

Cracks 

None  visible 

Rusting  or  Corrosion  of  Steel 

None  visible 

b.  Mechanical  and  Electrical 

Air  Vents 

None 

Float  Wells 

None 

Crane  Hoist 

None 

Elevator 

None 

Hydraulic  System 

None 

Service  Gates 

Gate  partially  open  at  time  of  inspection 
-mechanism  operable 

Emergency  Gates 

See  service  gates 

Lightning  Protection  System 

None 

Emergency  Power  System 

None 

Wiring  and  Lighting  System 

None 

INSPECTION  CHECK  LIST 


PROJECT:  Sanborn  Pond  Outlet  Dam,  NH _  DATE:  March  25.  1930 

PROJECT  FEATURE:  Transition  and  Conduit  NAME:  _ 

DISCIPLINE:  NAME: 


AREA  EVALUATED 

OUTLET  WORKS  -  TRANSITION 
AND  CONDUIT 

General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


CONDITIONS 

Transition  through  mill  building 

Good 

None 

None  visible 
None  visible 
None  visible 
Not  applicable 
Good 

Not  applicable 


INSPECTION  CHECK  LET 


PROJECT:  Sanborn  Pond  Outlet  Dam,  NH _  DATE:  March  25,  1980 

PROJECT  FEATURE:  Outlet  Structure _  NAME:  _ 

DISCIPLINE:  _  NAME:  _ 


AREA  EVALUATED 

OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 


CONDITIONS 

Outlet  under  mill  building  constructed  of 
dry  stone  masonry  walls 

Not  applicable 

Not  applicable 

Not  applicable 

None  visible 

Not  applicable 

None  visible 

Dry  stone  masonry 

None 

Some  trees  overhang  channel 
Fair 


Condition  of  Discharge  Channel 


INSPECTION  CHECK  LIST 


PROJECT:  Sanborn  Pond  Outlet  Dam,  NH 

DATE:  March  25.  1980 

PROJECT  FEATURE:  Spillway  Weir 

NAME: 

DISCIPLINE: 

NAME: 

AREA  EVALUATED 

CONDmONS 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Conditions 

Fair  -  Considerable  debris  in  approach 
channel;  owner  reports  some  beaver  activity 

Loose  Rock  Overhanging  Channel 

None 

Trees  Overhanging  Channel 

None 

Floor  of  Approach  Channel 

Not  visible  beneath  pond  surface 

b.  Weir  and  Training  Walls 

Training  walls  are  constructed  of  dry  stone 
masonry  with  wood  plank  facing 

General  Condition  of  Concrete 

Not  applicable 

Rust  or  Staining 

Not  applicable 

Spalling 

Not  applicable 

Any  Visible  Reinforcing 

Not  applicable 

Any  Seepage  or  Efflorescence 

None 

Drain  Holes 

None 

c.  Discharge  Channel 

General  Condition 

Fair 

Loose  Rock  Overhanging  Channel 

None 

Trees  Overhanging  Channel 

Some  trees  overhang  channel 

Floor  of  Channel 

Natural  -  ledge  and  stone 

Other  Obstructions 

None  observed 

INSPECTION  CHECK  LIST 

project:  _Sanbflrn.PQiid-i)uU£t  Dam— Nhl _  date:  March  25.  19£n 

PROJECT  FEATURE:  Servirp  Rrirlyp _  NAME:  _ 

DISCIPLINE:  _  _  _  NAME:  _ 


AREA  EVALUATED  CONDITIONS 


OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 

Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Under  Side  of  Deck 
Secondary  Bracing 

Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 


Service  bridge  (walkway)  located  over 
spillway  weir 

Longitudinal  members  bear  on  dry  stone 
masonry  training  walls 

No  anchor  bolts 

Dry  stone  masonry  in  fair  shape 

Two  10-inch  deep  wood  beams 

Longitudinal  members  in  fair  shape 

Vertical  members  from  spillway  crest  in  fair 
shape 

Wood  planks,  several  rotted  and  missing 
None 

No  railings 
No  expansion  joints 

No  paint.  All  wood  members  weathered. 

Dry  stone  masonry  training  walls  act  as 
service  bridge  abutments 

Not  applicable 

Good 

Good 


Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  <5c  Backwall 


Fair 


AVAILABLE  ENGINEERING  DATA 


No  Engineering  Data  other  than  past  inspection  reports  from  the  State  of 
New  Hampshire  Water  Resource  Board  were  available. 


N.  H.  WATER  RESOURCES  BOARD 
Concord,  N.  H.  03301 


NSW  HAMPSHIRE  WAS  EH  CONTROL  COMMISSION 


Form  No.  E61A 

NEW  HAMPSHIRE  WATER  CONTROL  COMMISSIO 


y// 

RECORD  OF  DAM 


Town  't'.CZ. . 23ZZ. . :  County^2T^:.''..^.^:^.^x  Local  Name f 

Function  of  Dam  . Type  . . : 

1  ,  C  /  ~r~t  o  f  n 


Primary  Basin  /a. 2. .1.1  '  Sec.  Basin  .'nJd.ttUrr.?.. ~^X.. :  Local  Stream  . : 

Drainage  Area,  Total . L& . sq.  mi.:  Controlled . sq.  mi.:  Net  Uncontrolled . sq.  mi.: 

Reservoir  Area,  Full  Pond .  . ,.M±  acres :  At  Max.  Drawdown . acres : 

Reservoir  Capacity  ....'£$.'..$1^....  mcf. : . j/.?:..'?.. ac.  ft.: . in.  net  D.  A.: . in.  Total  D.  A.: 

Overall  Length  of  Dam . jSlS/L  ft.:  Max.  Depth  Water  at  Dam  . .  . LL  .ft.:  ; 

Net  Spillway  Length . .fr..™...  ft.:  Minimum  Freeboard . .wL. ft. :  . 

"  -  ■  ’*VL-V:  ■* 

Spillway  Capacity . cfs.:  - . 3l£. . . cfs.  per  sq.'mi.:  . 

Highest  Flood  Flow  of  Record  . cfs.:  . .  cfs.  persq. mi.:  Date . ..7..™. : 

*  ......  .  .•  ■  ■*.  -  c‘\.  vy-“’ 

-  ’  .  ‘"‘r' 

Estimated  Maximum  Probable  Flood  .  cfs.:  '  ^ 


.  C  ■.  '-V  . 

-  -- 


Date  Office-Routine 


Application  Received 
Board  Approval 
Authorization  Sent 
Final  Plans  Rec’d 
Final  Approval-Board 
Final  Approval-Sent 
Case  Closed 


Is  Dam  a  Menace 


Construction  Record 


Inspection  During  Construction 


Date  Inspector  Memo  Date  Inspector  Memo 


Dam  Inspection  Record 

.  Memo  Memo  Sent 

Date,  Inspector  .  >  ^Comments 

',///‘'?/34  - 

.  -  Prepared  To  Owner 

NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


LOCATION  STATE  NO.  .M5..1CL 

Town  . JtaUdSSL . : . . . :  County  . .li£SXl3Bfik. . - . 

Stream  Suborn  Pond  Outlet . . . 

Ba3in-Primary _ Mexxima.C.k...2. . :  Secondary  3lTT.>2X - - 

Local  Name  . . . - . — . 

Coordinates — Lat.  . :  Long.  . - 

GENERAL  DATA  (T) 

Drainage  area:  Controlled . Sq.  Mi.:  Uncontrolled _ Sq.  Mi.:  Total . 3«'i£. 

Overall  length  of  dam  ....3.5.8. . ft. :  Date  of  Construction  . . . - . •.i.^.2.9. . - . . 

Height:  Stream  bed  to  highest  elev . .1.8™ . ft.:  Max.  Structure  - . - 

Cost — Dam  ........... _ .......... . . . :  Reservoir  _ —. _ _ _ _ _ 

DESCRIPTION  D  Stonewall—  On  Ledge  Foundation 

Waste  Gate* 

Type  . . . . 

Number . . . :  Size  _ ft.  high  x  — . — . . 

Elevation  Invert . . . :  Total  Area  . . . . . 


.Sq.  Mi. 


_ ft.  wide 


«.H....»sq.  ft. 


Hoist  .... . . . 

Waste  Gates  Conduit 

Number  . . . . :  Materials 


•  Size - 

Embankment 


....ft. :  Length . it. :  Area . .... 


sq.  ft. 


. ft. 


Height — Max .  ft.:  Min . - _ _ _ _ _ _ _  ft. 

Top — Width  . . :  Elev . . . . . - . . . . . .  ft. 

Slopes — Upstream  . .  on . :  Downstream - - - -  on _ _ _ 

Length — Right  of  Spillway  - - - :  Left  of  Spillway . :. - - - - 

Spillway 

Materials  of  ^Construction  ................................. ....... .......................................... ......... ......  ........................ 

Length — Total  ........ ...I.................................... ........ .^......ft. .  Net  ................  ......... . ....... ........ .. .....  ~  -  ■  ■  -  - .................  ft. 

Height  of  permanent  section — Max.  — - ft.:  Min - - - - _/. . ft. 

Flashboards — Type  . F.ixe.d..iZ . . . . . :  Height  2.*. — Jb.lglL._i.- . .  ft. 

Elevation — Permanent  Crest*; - - :  Top  of  Flashboard  . . . . 

Flood  Capacity  . .6§S _  cfs. : - cfs/sq.  mi. 

Abutments 

Materials:  . . . — _ _ _ _ 

Freeboard :  Max . . ft. :  Min . . .  ft. 

Headworks  to  Power  Devel. — (See  “Data  on  Power  Development1') 

OWNER  . A.  J.gan’porn. . Pittsfield  N  H . 


REMARKS 


Use—  Conservation—  Recreation  Excellent  Condition 

—  .  t  i  ... 

Menace  ^rldge  below  too  small 


Tabulation  By  . 


. Date . J.ariua..?J..„2.5J...193?.. 
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’V.TER  CONTROL  C  0.1:1  SGI  OK 


-  .  ‘Tccy^L. 


1  Return  vo 


lucd 

K*  lliisTT 


STATE  OF  NET  HAI-IPCKIRE 


Concord,  Hew  Hampshire 

OjtoTu-  1?,  1933. 


a  J  Suborn, 
Pittsfield  U  H 


S.vnbojn  Pond  Oj.®am.  Yi.  c.  c.  No.  143.10 


Gentlemen: 


In  order  that  vre  may  determine  the  magnitude  and  ex¬ 
tent  of  the  flood  of  September  21-24  just  passed,  we  are  re¬ 
questing  the  various  dam  owners  in  the  State  to  supply  us  with 
the  following  information: 

1.  Vras  this  dam  injured?  Ans._  _ _ 

2.  If  so,  to  what  extent?  Ans.  _ 


3.  Did  all  flashboards  Ans. _ wn  a _ - _ 

go  out? 

4.  Y/hat  was  the  maximum  Ans. _ . 

height  of  water  over 

the  permanent  crest  _________________ 

of  spillway?  _ 

5.  •  At  what  day  and  hour  Ans.  — — 

did  the  maximum  flood  _ 

height  reach  your  dam?  _ 

6.  Any  other  interesting  information  regarding  the  flood 
or  rain  fall  may  be  given  on  the  back  of  this  sheet,  or  attach 
sheets. 

V'ill  you  please  return  this  letter  with  as  much  in¬ 
formation  as  you  can  give  us  as  promptly  as  possible.  A  self- 
addressed  envelope  is  attached  hereto. 

Ve  thank  you  for  your  cooperation. 


Very  truly  yours. 


x/ 


^ 


CDCsGMB 

Enc. 


Richard  S.  Holmgren 
Chief  Engineer 


»  ^  '1 


'■v77 


*  *  •  \ 

*  *  ’  *  . 


Sc/r>Coa^  ^7 $ 


MEW  HAMPSHIRE  WATER  RESOURCES  BOARD 

INVENTORY  OF  DAMi  AND  WATER  POWER  DEVELOPMENTS 


basin  Merrimack 

RIVER 


POND  AREA.-A3R25  ltl.88  Drl.V',TG'V:'f  FT.  Poll)  ^.VPAJI 

HEIGHT-TOP  TO  BED"  OF  STREAM -?T .  TSX. 

OVERALL  LENGTH  OF  DAM-FT.  2Sg  HAX.FLOo;)  HEIGHT  A;: 

PERUA KENT?  CREST  ELEV .U .S  .IfTo.  LOCAL  GAO 

TAILWATZR  ELE7.U.3.G.3.  "  LOCAL  GAG 

s pile;; ad  lengths-??  .  freeboard 

FLaSHBO aRDS -TYPE,  HEIGHT  ABOVE  CREST'  2  '  /yyAV 
WASTE  GATES-NO.  WIDTH  MAX.  OPENING  '  DEPTH  SILL  BEL 


iTKEIG 

LOCAL  GAG 
LOCAL  GAG 
FREEBOARD 

3  t  / 


PCV/ER  DEVELOPMENT 

Rated  head  c.f.s. 

UNITS  NO.  HP  FEET  FULL  GATE 


Co -cr'tf/ traje $  fb~cm  Aj= 
4S<>  ZL£'  -f-  tcoyc/s 
y/°  Zf'  -  28  oo  yJs* 

HAKE 


PLANS  AND  DETAILS 


SANBORN  POND  OUTLET  DAM 


\fz>  dam 


APPENDIX  C 
SELECTED  PHOTOGRAPHS 


Photo  No.  5  -  Wood  plank  sheet  piling  and  depression  in  crest 
of  dam  to  the  left  of  the  mill  intake  structure 


Photo  No.  6  -  Wood  plank  sheet  piling  and  depression  in  crest 
of  dam  to  the  right  of  the  mill  intake  structure 


Photo  No.  9  -  View  of  downstream  face  of  spillway. 


Photo  No.  10  -  View  of  mill  foundation  wall  at  discharge 
channel . 


C-6 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


Page  _  1  o  £35" 

, Date  l^rlQo 

Date  , _ S_0 _ 


81 E I A  CONSULTANTS  INC.  boston  ,  mass. 

INOINCERS  /  PLANNERS  ROCHESTER  ,  N.H. 

Client  (^r/v_u  (3>r-pS  Jos  No..  ~  D 1  Pape  1  3^" 

PROJECTSa^W/'^^JL  Qodtlg.4-  ^<XA»  Compto.  Bv  Pate  (  1 4- [Qo 

Detail  dxra fa,Qci  Ck'o.  Bv  Date  Hjjjj.  '■So 

1C*  1C-  ”Oc*jVa. 

A-  r~\^  rsuAOj^fl.  Ac£a 

1.  3  v»sj^jLS  —  CLS  Ovs 

CLvMtX- 

2  /~D  no»««-4^t_  'T^o.-Av**.?  *s4e>pi2^  4t?  w^_e>  (Suu-OUJl* 

3^c^lrJI  -\<a^rrCK.\\t\  ^v-h-tiSU^jsL ^j-C&-*L&r  4- Ijl4  Sul^Clw^^.. 


v  \  '  w 

3^c^lrJI  -\<a^rro^\\t\  ^v-H-nsu^jsL 'tZxC&^L&r  4- Ijl4  Suu' 
a*-«_A.S 


\,  CLQa-S»^  V.  ^-<-C»A  ^Avs.  !  T  tvK  E-~C>~Lf\"T5  ^ *wVL_eX_  Ov.' 

-5>-Wr«-y2_  ^  ID(30iJLLfA-'t4  Ct%s«L  S0,0<30  cuwa.--f4^ 

Ol2»  \  a  d^v CaZjvfl-J-  WlAoyJ  —  3WLy.  ojfc  Or-^—'^,  4“  o  -4 

-\-o  '<l>-  /,*f29  i^-St  £u^C 

2.  tVo.=tcu-ck.  ""T^\e~34A_$l  ;  ^  ^ VNV  t\.ca*Jt  V\4_^fcc-rcA 

V"ci>9*»~e  c4  <3-<W.  LW"*iaL  Gxu.'vH.  App^ec-jjaili  cSjX~^tX<yL  fo  SJUJJ  1 r**JLi 

0^0-  dLo^v«  co.*^  fioJLfi  .  ""V'o  Co  -  ^  o4  cc  4clo  Iuj4S  oV 

V  v-eLtAx-i  u-*J2s  006 rkvWj  aJ.  StuJ  AnJlfi. 

y 

3.  “^S-OTO-P  Q  clJ^vAv^ 


/v  -Ver-  r^o3  C>wv 


"TctA  $iocd 
~T Of  o-f  <jla» 


^ip.^Oii  »at<j  4 

C+*JP  o4  4  las>  COOtA^ 


’T-Oo 

(81 

4^6. a 

133 

6’?2.ST 

130 

£10.0 

IZ5 

P-2 

1 

1 

4Z0 


BOSTON  ,  MASS- 
ROCHESTER  ,  N.H. 


8IEIA  CONSULTANTS  INC. 
ENQINEERS  /  PLANNERS 

Client 

Project  ^art-A  r  0  LlA'.<»+  TVa 


Detail  . 


Jos  Mo. 

COMPTO.  BY^i*£_ 
Ck’d.  By  %MS 


Pape  2-  o-t  ?J 
.Date  j  df  9c? 

Date  ±l]i]_32. 


VdoVes  •.  (J)  ^Qsu^Jr'^-s  :  VJ  £>VD 

(. 2.' )  ^5  P^JUiuMg  C-T<_S  _2J2jLL>HL-^  <*-.  ‘WQlO.  A  Vt> 

Cirm*_spo^*L  UjtJUL  'Vpool  JL&OL/AdhA^  Or 
4j  OLA  CL  S  S  sXijJt- 

(a)  S>0-r  U-eJL  0-^eo.  Cs(i<-0iajL»«^  Orts.4 

4o  ULTV^i^ 

*^OoV  *S»Uoru^  LUS  £  S 

Gfc  sWvo^e.  <x£  O^-t-st  dLsJSr- 

Cx^.  cJLlvjicU^  po^cL  i  a  to  a  qj^t^as.  o4 

^pi^AP/rM^LcC)  S  OA^dL  COwa-Oc^'^  l>0 

L>c^Clia«*0.  O  V  P  .Q  a.Q  -C-l£.Vtvx>*~  ha-  O  roljLr  Vo 

dLa3i»-y^  '■ne  -Vao_  'hsCCL  lmsVolba  o4  tQ^> 

r~j~~irAA-oj' — 


"CC  pjnOc.^wjjL  .V,..  r\X 


oo  TAfiCX  LOvs. 


-  \  AO^oJsL  G-pprrJVL  \OT"V<pi  +rn^  l*M-  Ojeut--* 

Cl  S  pa_SlSW>a^.  V^i  O-  4t>W&  JCxv^tVv  of  Cat!"  ? 

LudjL  CUs.  fi,XC«<£\v<-  Uje.vr  \<2.>SJ+k  \T  Wt  d^JL 

-Vo  '»-e«r Vvc*J)  UiOOdL  ?>LLppoT'4‘5  xa^VajoUJl  CA_Vja4Avv  ”t>-? 

vM  UicdQ-S.  V-  \,G-sV  Vjoo^-S  VjWL  »«_Lv  \A^Vd2a«( 

.  A  i  P  ✓  -ta.  (~  _l  \  _  /. 


O-pprrJVL  aieLCt- 

/\  i  .  C  I  ^"N  Z'*' 


Co  ■tW 


-Jm  X  V&sv  ’OOC-rflLs  Olt<_  SL<Lllt4^  -X^Le^jJL  .  A 

ChaA-  CjJO-'i  <X.C.X  UA»JLi.  "3-dX^  J-r 

t_C_yY^C>-VA  HA-  p0O<JL  X*''  “’-Cl  S  >r  cUfiL-*i  s  Vrp,“*-,^>2» 

G-a  n_S 


ts  .  ""\X  VLcX^<JL  Cn>Lr  COJXiA  C_s_  cV-jXc- 

, . _  a.  Cr  .  _\ .  .  _  _ i  -  s  9  a  .  _  -  c .  _  x. -„ 


urtjtC.  -<_C-o  X’aclt  p  -  oe-,  VcJ.  ^ 

CO  <?  -  C  L  HJ/Z  6= 


w.  .i'^La 


.  i  . 

LlO-V-L'vs 


B'rr*.  -  at  '^.f*  ; 


C^OWt-rC-  !  ~  cJi  '•'=>  c_iAiX^> 


SlEIA  CONSULTANTS  INC.  boston  ,  mass. 

ENOINCIRS  /  PLANNERS  ROCHESTER,  N.H. 

Client  C&«-p£>  Job  No.  Pape  3  ■ 

Project  SgV'%irft  QXAX.  "^cow  Comptd.  By  Date  4/ l^~l  SC 

Detail  Wm,  e^rolm-VC  CaQ.cS _  Ck'q.  By  ^ ^ _ Pats  -r)lo':39 


£  5-T 


Detail  , 


X- 


C.  -  C2>e_£C  \cve-JL 

L  ~  le^W  ok  u3d\^  ,  -rc«.r 

H  -  k-fcX  OvA-  Mt\r  J  Te«.f 

(Z)  ~iSia  -V  \va€.  “tji-c  LOo^W«-  SLM-\tLt£L  V5i>-eilas"‘.^} 
•Vop  ©V  tJLfl.  Vs-la''"  vooMs  'jo-s**'  urJL3 

Xo-e  -V |j-vlc_-V\ovl\^  Cl_2>  Cs.  'SwJo/A^r^j^  ixi -c.\c . 

C£>w.siJ-%Aj^a-vi'V  a.  a_  C.  —  3  -  *2>  us  eX  -a**- 

tiU-  dUs  JCcw-^fl.  c^aJkiiW  aJ:  j^Lq.^J:uk^  £3- 1 

(3.X  aJoca*.  TW«jtr  poiv\-f  C  ixnJUL  rt&ucx  -Vo 

"S."^  jOv  ex  0.^1  » Ioa-sls  ,  si'/icjl  *tiLp 

cU_2s  (Au-r^fl  (jjkJLX  Cl^WWi..  \303oJI~CAjVcJ 
VJj-X*-  .c^SciX-jl  xQjl  “Xwvji  -t_£“c  C-OaSj--  cXpifk 

rOji^ciU-s  4o  'H-p  O"^  "Xtf  -iprixiA.  iv<^  (jl)<x£j2s 

tsV> ^Co'.  e.  ^EL  ^^-ecJr  o  ^  3lv<- 

CVV<x>L-\yvvvj  a'  roViO^LoCa.  VC^  \S<  c2il_  cxw"^5l-_ 

A.  'T^JcCrp  "sVow^U  —  cJlvScXlo^c  Cu*-*«.  -i-or-  Ou^t  -r  iiLo  "raw*. 

^3lo-vvn  o*v»^ 


de£\* 


Ssu^~cfl_s  o£  auj^-PU 


Q.  ‘‘S c^-ar^e-  O'^-r  —  oL’o crA-  -CJXuu o^kie*.  (o~O.Z 

OX  de,Cx«X  o3oo\-«. 

X  C^\-cixr^L  O'-H1'"  cCcwv  Ore-s^"  o.X  a-W 

0)  OlSS  U.«v\  <2.  C^r\sV  fvCv\A  S"^->XJxur-«-  c£Lw\.a_\v\S  mVo^ 
"tfiAre.W«  4vX5i$L^  ■CeaI"  c>^  oL<X<wv  Cr€-iT 

r\oV  a.\r«u_UioL»  -£**- 

(>\  VuSa-  \iroo-d--  -  CA-ejsWol  'olj-Cas—  "Vo  QaLjuJIxm 

cV  'ScCjor^L  <TUCr  C^Cvvr.  Cw-A.  oJ^u^  ■"•'-Ovi'S  — -SdU»v3- 
C>-S  LW(3  -  cii.TVr^l 

UltXC  C-  ~  Z  .  (s 

C.  cxSSu^a  tSk&Jc  cl>~-s  WXt_  s  Ol^e_  cJLa-viX . 


SIEIA  CONSULTANTS  IIMC. 
ENQINEERS  /  PLANNERS 


BOSTON  ,  MASS. 
ROCHESTER,  N.H. 


Client  H  r  C 

Project 


Detail 


A.  OujtleA  Oocw 
Haile'S _ 


Jos  No.  u  -t 
Comrto.  By 
Ck'o.  By  __ 


Z¥\zJl±o±_ 

By 

MS 


Page, 
,  Date 
Date  . 


s  o£  55 
dii±[8o 

lb!  33 


C.  doL^  oe^V  4t>  r^W3;  o(  f^rvsV 

Hlewai-uj*  C  ,  L- 


'EleM&AujvN 

613. "I 
£14 

675 

676 

677 

678 


Z.6 


ifc-W 

0 

0 

0. 1 

ui 

MS 

z.  1 

5  15 

3.1 

izo 

4.\ 

|A00 

i,  aJtoAjJf  W\  fi-A  V 


...  C^O 

C 

.  CwO 

Awl  H 

. ..  (a±z£i_  . 

,0 

6r^ 

613/1 

?,6 

o 

O 

O 

£74 

II 

\ 

0.05 

-L  / 

LI  5 

IZ 

0.55" 

15 

(cl  6 

Z  5 

t.OS- 

70 

611 

31 

1.55 

135 

618 

1 

1 

50 

2.05 

3  30 

A,  "YcAnJL  civ*>  cJajdy^SL  C SlXc  —  SUYKYvvic i?<2^ 

I  ft  r-  \yr<.  1 

^wUl  o  q  0  Q  o  O 

C  tejL^  spillwu^  ||e(-  «i+  |  X»ui  [  nv*A  cU~  |  rviYJt  aL>Jl  |  TOTfil 


O 

O 

55 

o 

150 

o 

ZL55 

O 

310 

o 

510 

10 

675 

415 

@50 

l,0bO 

1050 

ifW 

cO 

50 

o 

£> 

o 

o 

o 

o 

5 

\4S 

15 

51S 

70 

Izo 

185 

1,400 

3So 

I,  ^ 
3  110 


SI  E I A  CONSULTANTS  INC. 
(NOINIIAS  /  PLANNERS 


BOSTON  ,  MASS 
ROCHESTER,  N.H. 


Client  Army  Corps _  Jos  Mo.  ?  7  4-73  fTI _  Page  2L 

PROJICT  S^yQ^rr.  rrT^'*±-  Q| A\o\  COMPTD.  Bv,  bmp _ Date  ^  iSO 

Detail  Hydrologic.  Calcs _  Ck'o.  Bv  KrfS> _ Pate  ‘Hlbii  ■? 

B.  Effect  of  surcharge  storage  on  max.  prob.  discharge 


1.  Pertinent  Data 


a. 

b. 

c. 

d. 


Drainage  area  =  4.3  fvwles 

por+^s  of  -ns 

Ciiaraic  tier  is  l  ics  of  u&sin  —  '  .  ,  ,  >  w  .  .  ,  .4  ^ 


Test  flood  =  ’/g.  ■PMF 


Cr<S«JULr  V$Jc.  ti. 


Follow  Army  Corps'  procedure 


2.  STEP  1 :  Determine  Peak  Inflow  Qpp  from  Guide  Curve 


a.  the  maximum  probable  discharge  was  estimated  to^  a 

be  1,500  c4a  -  'LiHs  proWdl*  -Ploocl 

rtdu  JLies  ~t$-a  roUv^A  -t-lai-  CjutnAS  G-d-  'UJ4.S 

*5 ^ G a .fr, nl  -^{j  re_T^cii  -Oil  '■I!LriAioijL3L,^oi  4-C<-r0^m  l'v'  "tA-0  dra awdjlfl. 

..  PMF  -  C  1,500  cJrs /s<£  >",')(/4.3 
=  6;4  50  C.^3 

PN\F  -  c,4-s> 

3.  STEP  2 :  Determine  surcharge  height  to  pass  Qpp  STOR^} 
and  Qp2 


from  Figure  1  determine  surcharge  height  to  pass 


‘PI 


*  3,  ZZ5  c-h. 

SorcU^jl  (a"!  1 .  1 

JZSjUv.  "t>  f>  U'jJCLy,  Ujeir  Ot'.T  ~  ds’-IO.O  “SC1 

-n>  —  - 

5orcka^-SL  hei^Cd.  —  7.  I  'ScT 


b.  determine  volume  of  surcharge  STOR^  in  inches  of 
runoff 

0^  -f >«*sV  cLa_4  eryvMAa  Molu«>e  c4  3H>r<xAiJ_  u  cv-c-rt -■LA 
-toUcAO  'rv\o_v>^er- 

GO  -dlitAfer  Mv.a4  *!bU/r-  :+  pt-^ch  C>rr«.A(SS'v  . 

■\  c*  *- i  a  Oq  iTah^.  Lrw^  ^3.  tr  \  4^ 

jlLs-Lod  ul  o — -A  jJubc  oJt  C  *  ' j-  o-e.'Ct . 


\  T 

-(. .  At 


SIEIA  CONSULTANTS  INC. 

CNQINCERS  /  PLANNERS 


BOSTON  ,  MASS. 
ROCHESTER,  N.H. 


Client  Army  Corps _  Job  No. 

CoMPTO. 


274-7901 


PBOJECT  ~DCWqc/t.-> 

Detail 


BWF 


Hydrologic  Calcs 


(c)  caaJXA- - 

Ovs4,  ‘  1 


By. _ 

Ck’o.  By  <f/>  5 

C>OJ“Q-<-G-ft£L 


o-. 


■c.O.ffu-1 


ST0R1 

ST01?, 

5TORt 


Volume  of  storage  (as  acre-inches) 
drainage  area 


£ 


72. 


~)(4.l  ui)]  (u'VtTj 


0^440  Guxs  /s^,  i) 

-4.10 


c.  determine  Qp2 


ST0Rp  \ 
Q  / 

i  o 


0P2 


QP2  =r  £3  30 


4.10 


<3 


// 

fa>i 


4.  STEP  3:  Determine  surcharge  height  and  STOP^  to  pass 
Qp2  and  then  Qp3 


a.  From  Figure  1  determine  surcharge  height  to  pass 

QP2  =  I',  0  30  C_0> 


S'Jtouccgs.  c  w  y  i  t-a.  ti  iyv\ 

tpp  Lwtir  Oe.s4 

r  0 


-os.  (c>  **  4s  •  I  n  £  eh 
-d  !o33.  0  — eet 
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STEP  5 :  Determine  surcharge  height  for  Qp4  and  ST0R4 
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III.  Using  "Rule  of  Thumb"  Guidance  for  Estimating  Downstream  Dam  Failure 
Hydrographs  examine  impact  of  dam  failure 

1.  Pertinent  Data 

a.  Failure  occurs  when  reservoir  level  at  crest  of 
dam  -  elevation  = 

b.  Storage  at  crest  elevation  estimated  to  be  approximately 

I ,  A  2  O  CLcr-e.  -  -C  ee ' 

A.  Reach  1 

i 

1.  STEP  1:  Determine  reservoir  storage  at  time  of  failure 

from  previous  calcs,  storage  =  | 

2.  STEP  2 :  Determine  Peak  Failure  Outflow  Q.p^ 
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a.  Pertinent  Data 

Cll  Reach  length  -  ^3  00 

(.21  Channel  slope  —  0.  O  (  ^ 

C31  Manning  n  =  0.0 5 

C4-1  Channel  shape  -  ■h-*-pe7iO'.cLA-Q. 

C5 1  Base  width  =5.  I O  -Cee_4* 

b.  See  Figure  3  for  stage-discharge  curve 
2.  STEP  ‘f  :  Estimate  Reach  Outflow 


a.  Determine  stage  for  Qpa  =  %Z<\0  cU  from  Figure  3 

and  find  volume  in  reach 

Cl)  Stage  (depth  of  flow)  =  &.Z  -fee.^ 


(2)  Volume  in  reach  =  (reach  length)  ^cr,oss  —  sections 

(area  of  channe 

X-area  =(o.S)CS.Z  $ *)  (  |oA  4-  Z  iO  +  -A 

=  ^02  £4'  V  ' 

Volume  =  V,  = 

1  4-3 , 54.0 
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v  <  ^ 
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From  Figure  3  .  ...v,  -- 
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I*  STEP  3  :  Prepare  stage-discharge  curve  for  Reach  3 
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a.  Pertinent  Data 

Cll 

Reach  length  -  ee^” 

(.21 

Channel  slope  -  O.  Ol  ^ 

C31 

Hanning  n  =  0*0  5~ 

C41 

Channel  shape  - 

C51 

Base  width  Si  "Z.Q  ^ee_4 

b.  See 

Figure  3  for  stage-discharge  curve 

2.  STEP  4  : 

Estimate  Reach  Outflow 

a.  Determine  stage  for  Qp^  =  8 ,1-30  afs  from  Figure  3 

and  find  volume  in  reach 

Cl)  Stage  Cdepth  of  flow)  =  0.2  4ea4 

,  ,  ,  .  /cross-sectional 

C2)  Volume  in  reach  =  (reacn  length)  ^area  Qf  channei 

X-area  =  Co.  5^  (_$•  2  -ft)  (zo  £*  +  3  ^ . 

=  10&&  .  ' 

(  i  otc  fa  Ct2^)  C\^ooJ±2 

Volume  =  Vx  =  -  ^560 

=  Gu^vg_-  (  ee^ 


2 

^1^7  reach  length  OK 


b.  Determine  Qp^(TRIAL) 
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c.  Compute  V2  using  Qp^T-RIAL) 

From  Figure  3  determine  stage -for  Qp^ppjAL) 
Stage  =  5-.  2 

X-area  =  Co. 5)  ^S.2  2LO  ^  v  3*0 
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d.  Average  and  V2  and  cor.'  '  ^ 

V1  +  V2 
Cl)  Vavg  =  - 2 - 

?4.4  Juc.-^  V  29. 

Vavg  -  -2. 

Vavg-  29  ac.re-4-V 

C2>  qp^=qp3(i-^) 
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STEP  3  ;  Prepare  stage-discharge  curve  for  Reach  4 


a. 


Pertinent  Data 

Cll  Reach  length  ■= '  t0° 

(.21  Channel  slope  =  0»O0^~3 
(.31  Manning  n  =  0.05 
0+1  Channel  shape  -  4t 
C5 1  Base  width  Si  7LC>  ta^Jr 


b.  See  Figure  3  for  stage-discharge  curve 


'2.  STEP  4 :  Estimate  Reach  Outflow 


a.  Determine  stage  for  Qp^  =  Q>,5SO  C~-  from  Figure  3 
and  find  volume  in  reach 


.  _  n  i 

(1)  Stage  (depth  of  flow)  -  (c.3  +<ae.t 
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i.  STEP  3  :  Prepare  stage-discharge  curve  for  Reach  t> 


a.  Pertinent  Data 

Cl  1  Reach  length  -  300  -fesi" 

(.21  Channel  slope  -  <0»02.S 
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b.  See  Figure  3  for  stage-discharge  curve 

2,  STEP  f  :  Estimate  Reach  Outflow 

a.  Determine  stage  for  Qp5  =  "7)V590cH  from  Figure  3 
and  find  volume  in  reach 
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From  Figure  3  determine  stage  for  0 

6  ^P4(TRIAL) 

Stage  =  ^  .  'T  -feeV 

X-area  =  Co  20  ^ t  A-  3  50 

-  870  f-47- 

v  =  ^  870  (  8ooJ±L.- 
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Average  and  and  compute  Qp 


Cl)  Vavg  = 


V1  +  V2 


Vavg  ~  16.0  CLc-  7-t  ~t~  1  (o  .O  ouL-~('-f 


Vavg  -  \(c>*0  c*-c ~  ‘^Jr 

C2)  qpt  =  Qps  (l  .  !S*t] 
Op(.  =  (  7,5^0  C.4)  ( 
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STEP  3  :  Prepare  stage-discharge  curve  for  Reach  6s 


Pertinent  Data 


-  £>200  £ee> 


Cl)  Reach  length  -  +"e-e- 

(  2)  Channel  slope  =  O.  OO  2.°l 

(.3)  Manning  n  =  0-0  5 

(.4)  Channel  shape  -  "Kc^e 
C5 1  Base  width  Z.O 


b.  See  Figure  3  for  stage-discharge  curve 
'2.  STEP  *  :  Estimate  Reach  Outflow 

a.  Determine  stage  for  Qp^  =  T-jSOOC^.  from  Figure  3 
and  find  volume  in  reach 

(.1)  Stage  (.depth  of  flow)  -  7.  I 


ngth)  g 


C2)  Volume  in  reach  =  (reach  length)  fcross  sectional^ 

J  \area  of  channel^ 

X-area  =  (o.s)C?.i  -P+VaoC*  4-  530  v±) 

=  R5 3. 

(  fv*)  (  £.300  ^Nj 

Volume  =  V,  =  — — 5 - — — — — — *— -  - 

-1-  ^\l),SbO  -Ptr/<Ltre 

=  278  -  4+ 
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c.  Compute  V2  using  Qp^(  trial) 

From  Figure  3  determine  stage  for  5r.q.(  trial) 

Stage  =  (o*5 

X-area  =(o.5^)(£.5  (j-O  U  4  ^  ^  °  ^ 

=  14:53  ■f+'t 


V2  = 


V2  * 


^  \  (o  5Q  £4*0  C  6  3QQ  -Cv-I. 
236  CU£*-«_-  -C-V 


d.  Average  and  V2  and  comr-T  * 


Cl)  Vavg  = 


V1  +  V2 


..  27  gox-g»  T 

V,v,  -  z 


23  6  c2_c-^ 


Vavg  - 


25*7  ac^--Cv 
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Opt- 


2£7_ 

\  4Z O 


ZD-26 


SIEIA  CONSULTANTS  INC. 

ENGINEERS  /  PLANNERS 


BOSTON  ,  MASS. 
ROCHESTER,  N.H. 


Client  Army  Corps 


_  Job  No.  2^4-7901 

Project  Qud,  jg-V-  Compto.  Bv  BWc 

Detail  Hydrologic  Calcs.  _  Ck'd.  Bv  MS 


Page  . 


.  Date 


t  ms 


Date 


G .  haj^w  ^ 

l„  STEP  3  :  Prepare  stage-discharge  curve  for  Reach  7 


-1  j^/3 


a.  Pertinent  Data 

Cll 

Reach  length  -  ^ J 

•Tee  f 

(.2) 

Channel  slope  -  O.  O  [  l 

(.3). 

Manning  rv  =  O.  05 

(4 ) 

Channel  shape  -  'tv-a-p-e'^ov 

,<u£ 

C5) 

Base  width  Z.O  -feef 

b .  See 

Figure  3  for  stage-discharge  curve 

STEP  t  : 

Estimate  Reach  Outflow 

a.  Determine  stage  for  Qp-^  =  (o ,  1^0  Cr$  from  Figure  3 
and  find  volume  in  reach 


(.1)  Stage  (depth  of  flow)  =  ‘‘V  lee.'l' 


co  \  .  „  ,  ,  ,  .  ..  .  ^cross-sectional 

(2)  Volume  in  reach  =  (r°ach  length)  I  run 

b  (area  of  channel 


X-area  =  (0.5  )  £7..^  ++-')  (20  Pf  +-  105  k 

=  ITS*!  (  5 ,  Goo  ££) 

5"6C>  -£+ 

=  ^7,5  Cco>e-  -P-4 


Volume  =  V- 


V.,  < 


"each  length  OK 


b.  Determine  Qp9(XRIAL) 


iPB(  TRIAL) 


=  QP?  1,1  "  -) 


?P®(TP.IAL)  =  (j^'i  1  ^  ®  (~rL  J  C 

-  S', 722  cts 
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d .  Average  and  V2  and  conp  i'o  ?  <g 

V1  +  V2 
Cl)  Vavg  =  - 2 - 

q7.5ao-f+  +  1  g./~ 

V,v,  -  - g 

Vavg  *  3  .5" 
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